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Abstract

It is always pleasing to see additional work undertaken on sedimentary successions that are critical to the
understanding of Quaternary environmental changes. The deposits at Mary Ann Bay, as with other last
interglacial (MIS 5e; 128-118 ka) coastal-marine successions in Tasmania, are critical for demonstrating that
the region has experienced a different relative sea-level history to mainland southeastern Australia, and that
parts of Tasmania have been uplifted by 16-17 m since the last interglacial maximum. Unfortunately, the
recently published paper by Slee et al. (2012) gives credence to two thermoluminescence (TL) ages which
must be inaccurate. In uncritically accepting the 30 ka TL ages, they encounter the dilemma that relative sea
level at this time was 60 to 70 m below present sea level during the latter portion of the cool interstadial MIS3
(Chappell et al., 1996). To resolve their dilemma, they reinterpret the Mary Ann Bay succession as an aeolian
facies. This note restates the widely published and unambiguous evidence for the shallow subtidal
environment of deposition for the sedimentary succession at Mary Ann Bay and provides a brief commentary
on the validity of the luminescence ages.
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It is always pleasing to see additional work undertaken on sedimentary successions that are critical
to the understanding of Quaternary environmental
changes. The deposits at Mary Ann Bay, as with other
last interglacial (MIS 5e; 128-118 ka) coastal-marine
successions in Tasmania, are critical for demonstrating that the region has experienced a different relative
sea-level history to mainland southeastern Australia,
and that parts of Tasmania have been uplifted by 16-17
m since the last interglacial maximum. Unfortunately,
the recently published paper by Slee et al. (2012) gives
credence to two thermoluminescence (TL) ages which
must be inaccurate. In uncritically accepting the 30 ka
TL ages, they encounter the dilemma that relative sea
level at this time was 60 to 70 m below present sea level
during the latter portion of the cool interstadial MIS3
(Chappell et al., 1996). To resolve their dilemma, they
reinterpret the Mary Ann Bay succession as an aeolian
facies. This note restates the widely published and
unambiguous evidence for the shallow subtidal environment of deposition for the sedimentary succession
at Mary Ann Bay and provides a brief commentary on
the validity of the luminescence ages.
The sedimentary succession at Mary Ann Bay has previously been described in several works (van de Geer et
al., 1979; Colhoun et al., 1982; Murray-Wallace et al.,
1990; Murray-Wallace and Goede, 1991, 1995). The
succession unconformably overlies a bench formed
on Jurassic dolerite and extends up to 24 m above the
present High Water Mark (HWM). The succession is
capped by a pedogenically modified aeolian cover sand.
Correlative cover sands without marine shells occur
extensively across South Arm Peninsula. They are of
Last Glacial age and significantly post-date in age the
shelly marine sands at Mary Ann Bay. The cover sands
form a low undulating dune field that contains deflation hollows up to 10 m deep and were derived at least
in part by erosion of the interglacial marine sediments.
The subaqueously deposited sediments at Mary Ann
Bay comprise several cosets of fining upward tabular
cross-stratified shelly sands (Figure 1). The base of
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each coset is defined by coarse shell fragments and
in places disarticulated Pecten sp. (long axes up to 60
mm) that grade into more finely comminuted shells
and terminate in medium- to fine-grained quartz sand
with a smaller component of comminuted shell (long
axes 2-3 mm). The bedforms are consistent with deposition above fair-weather wave base under conditions
of fluctuating energy. Large, well-preserved fragments
(20-30 mm long-axis) of the fragile mollusc Fulvia tenuicostata occur within the succession (Murray-Wallace
and Goede, 1991). The succession contains a diverse
and abundant thanatocenose assemblage of fossil molluscs (n=49 species; Colhoun et al., 1982) and wellpreserved foraminifera (n=12 benthic species and the
planktonic foraminifer Globigerina bulloides) showing minimal mechanical abrasion (Lewis and Quilty,
2009). Foraminifera present in wind-blown sand
commonly show a high degree of mechanical abrasion
generally precluding identification at the species level.
In addition, the molluscan fauna is too diverse and
derived from too many shallow offshore habitats to
have been concentrated by wind action.
The assemblage of fossil molluscs as shown in the
very useful appendix by Slee et al. (2012) reaffirms
a shallow subtidal depositional environment for the
sediments at Mary Ann Bay, akin to the modern, open
estuarine environments that characterise the region.

Figure 1: Detail of subaqueously deposited shallow
subtidal, planar cross-stratified shelly sands with disarticulated Pecten sp., Mary Ann Bay, Tasmania (source: Eric
Colhoun, 1973).
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Some of the species, such as Katelysia sp., are infaunal
molluscs and therefore reflect a mode of life within
previously deposited sediment in a subaqueous environment. The two dominant species of foraminifers,
Ammonia aoteana and Elphidium hawkesburiense are
common to open estuarine environments of normal
marine salinity. That all genera of foraminifers are
well-preserved and show only minor mechanical abrasion precludes deposition under aeolian conditions,
as does the coarse shell fragments and disarticulated
valves of Pecten sp. The multiple chambered and fragile
planktonic foraminifer Globigerina bulloides appears in
pristine form and can therefore only reflect deposition
in subaqueous conditions. Slee et al. acknowledge that
the molluscan fossil assemblage contains some faunal
elements that ‘… are now found only further north, so
slightly warmer conditions than those prevailing today
are implied’ (p. 7). The most recent interval to account
for this explanation is the last interglacial maximum
(MIS 5e) between 128 and 118 ka (Murray-Wallace
et al., 2000). Late Pleistocene interstadial MIS 3 is
precluded as this interval was significantly cooler, with
lower sea levels (-60 to -70 m) than present, related to
early development of northern hemisphere icesheets.

Slee et al. also appeal to the work of Davies (1959)
[which does not appear in their reference list] concerning purported examples of last interglacial coastal successions at 4-5 m above the HWM in Tasmania. The
Llanherne Level defined as being 3.6 to 4.5 m above
the HWM at Hobart Airport was correlated with the
last interglacial based on weak podsol development.
Our unpublished data reveal that many of the sites
that Davies (1959) considered to be last interglacial
are either Holocene middens or low-angle colluvial
slopes truncated by wave action. One of the emblematic aspects of last interglacial coastal successions in
Tasmania is their emergent character, in contrast to
the Bass Strait Islands, King and Flinders islands and
the coastlines of Victoria and New South Wales. Last
interglacial emergent shell beds, confirmed on the
basis of amino acid racemisation and electron spin
resonance have been described from the north-west
coast of Tasmania at Montagu (12 m Australian Height
Datum (AHD)), Mowbray Swamp (12 m AHD) and
Broadmeadows (14 m AHD) (Murray-Wallace and
Goede, 1995), and emergent coastal successions and
landforms have also been described from the west
coast of Tasmania.

Slee et al. suggest that the lack of cementation of the
sediments ‘… argues against a Last Interglacial age’
(p. 9), yet all coastal successions of last interglacial age
(MIS 5e) in Tasmania are unlithified (e.g. the molluscrich successions in north-west Tasmania; Colhoun
et al., 1982; Murray-Wallace and Goede, 1991). Most
coastal successions of MIS 5e on the Australian mainland also share this feature apart from the presence
of indurated calcretes capping unconsolidated last
interglacial sediments in arid coastal settings (MurrayWallace and Belperio, 1991). The succession does, however, show evidence of diagenetic modification and the
layers that Slee et al. interpret as ‘buried Bk horizons’
are not true pedogenic features but horizons of precipitated calcium carbonate that has been leached through
the sands and perched in the basal horizons above the
base-rich dolerite. The fine-grained sands show no textural enrichment from weathering as would occur in a
paleosol. The clay layer described at the contact with
the dolerite surface at the base of the succession reflects
progressive illuviation through downward groundwater movement and is of post-depositional origin. Slee et
al. also make a misguided uniformitarian comparison
in their reference to dolerite boulders at the foot of the
modern cliff, suggesting that the same features should
be evident at the base of the shelly sand succession that
rests unconformably on the top of the planated dolerite bench. The dolerite boulders in the modern coastal
landscape reflect local erosional processes, and transgressive surfaces (ravinement surfaces) have not been
reported in the literature on such features or at such a
scale (Catuneanu, 2006).

The two TL ages of 30.7 ± 1.9 ka and 30.3 ± 3.7 ka
reported by Slee et al. are problematic, and it is difficult to fully assess the validity of results in view of
the limited contextual information presented. No
glow curves were presented, and in situ dosimetry
was not undertaken in a field context. More troubling,
however, is the manner in which the samples were collected. The photographs showing the field context of
the TL samples reveal that Slee et al. collected their
samples from sediment that is draping the in situ shelly
facies. Having removed a potion of this sediment, they
have then inserted the can vertically, in effect, into the
very sediment they were at pains to remove. Normal
practice is to auger up to 1 m into the exposure (e.g.
Huntley et al., 1993).
A last interglacial age (MIS 5e) was previously
assigned to the shelly sands at Mary Ann Bay based
on the extent of racemisation of several amino acids in
multiple shell specimens, the results of electron spin
resonance analyses on the same shells, and indirectly
based on a finite radiocarbon age of 39.9 ka (MurrayWallace and Goede, 1991). The ‘finite’ radiocarbon
age reflects contamination by <1% 14C with a modern
activity that could not be removed in sample pretreatment. In summary, the shelly sands at Mary Ann Bay
relate to shallow subtidal deposition during the last
interglacial maximum (MIS 5e), and the inaccurate
TL ages reported by Slee et al. reflect inappropriate
field sampling practices.
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